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INTRODUCTION
Research in Infrared Spectroscopy was restricted prior to 19UQ due to
the unstable nature of th® infrared spectrophometer. However, to meet the
new demand of industry for a faster analytical method, instrument makers
developed a compact machine, which recorded its results automatically. A
full discussion of this development was made by Van Z. Williams.
In 19h3t Barnes, Idddel and Williams published the four steps that are
generally followed by scientists who are performing qualitative research.
These are:
a. "Fingerprinting" the compound
b. Recognition of specific chemical bonds, linkages
and groups, and
c. Gross structural features, and
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d. Analysis of mixtures.
The "fingerprint" or spectra of a compound is unique. The analyst builds
a library of spectra of known, pure compounds which can later be compared
with the spectra of unknowns to determine their structure.
The matching of the spectra of pure compounds leads to the recognition
of the regions of absorption of specific groups) linkages and chemical bonds
can be assembled into correlation tables which allow for faster interpreta
tion of spectra.
Spatial configuration of the molecule is determined by making use of the
data obtained from the rotational fine-line spectra to locate the center of
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gravity of the molecule. Calculations can then be made to locate the atoms
with respect to this point.
The analysis of mixtures requires the careful matching of the spectra
of the known with the unknown. Care must be taken because the sample may
be a mixture of isomers. This experiment will involve the first two steps
of this plan.
This project was begun to determine if it is possible to distinguish and
predict meso and racemic isomers by their infrared spectra. The long range
objectives of this project are the qualitative analysis of mixtures and an
explanation of the differences in the molecular structures of meso and
racemic isomers. H. W. Thompson stated the following in 1944:
The vibration frequencies are determined by the force
constants, nuclear masses and nuclear configurations.
It therefore follows that since no two molecules ex
cept a pair of optical isomers have the same nuclear
configuration, no two molecules can have an identical
set of normal frequencies.
Variations in the ultra violet spectra of the compounds used in this
experiment appeared in the vibrational fine line spectra associated with the
electronic transition appearing at the frequency 1.15 X 1015, a "forbidden
transition." Therefore the difference in the nuclear configuration of a
meso form and its corresponding racemic mixture was sought in this project.
H. W. Thompson. J. Chem. Soc, 190 (1944).
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EXPERIMENTAL
Compounds for this work were prepared mainly by a free radical mechanism.
Molecules of the substituted toluene were stripped of hydrogen which is alpha
to the phenyl ring followed by dimerization to form a bibenzyl derivative.
If the groups attached to the alpha carbon were dissimilar, a meso form and
a racemic mixture resulted. The meso form was separated from the racemic
mixture by fractional distillation or fractional crystallization.
Spectra of the following compounds were measured using a 10$ solution
in carbon disulphide. These compounds were: 1,2-diphenylethane, 2,3-diphenyl-
butane, 3,U-diphenylhexane, 2,3-dimethyl-2,3-diphenylbutane, and 3,li-diethyl-
3iU-diphenylhexane. The cell had a path length of 0.1 mm and windows of
sodium chloride.
Spectra of 3,U-diphenylhexane, 3>U-diphenyl~l-2,!>-hexadione, dimethyl-Of,
Ot -diphenylsuccinate, dimethyl-^^-diphenyladipatejCfc/^ldiphenyl bicyclo-
hexane, 3>ii-di-p-anisylhexane, U»5-diphenyloctane, l,2-diphenyl-l,l,2,2-tetra-
carbomethoxy ethane were 1$ homogenous mixtures with potassium bromide.
The solid pellet weighed 200 mg. and had a diameter of 3/8 inch.
The spectra were measured manually on a Beckraan IR-2 with sodium chlo
ride optics and potassium bromide lenses.
The peaks are recorded on the following figures with their relative in
tensity.
DISCUSSION
Data from the experiment were interpreted with the aid of the table be
low:
3.20 - 3.75 C-H: aromatic
3.35 - 3«6O C-H: saturated
5.U0 - 6.05 C«0: stretching
5,80 - 6.00 C=*O: carboxylic
5.90 - 6,35 C»C: stretching
6.15 - 6,35 C^Ci aromatic
6.80 - 7.00 C-H: methyl
6.80 - 7.70 C-H: bending
6.90 - 7.15 C-H: methylene
7.15 - 7.U0 C-H: methylene or methyl
7.70 - 11.10 C-0: stretching
8.35 - 12.50 C-C: stretching
8.85 - 9.10 Para grouping
9.70 - 10.00 Para grouping
11.20 - 15.00 C-H: rocking
11.80 - Hi.00 Para grouping
13,00 - 13.70 Aromatic (monosubstitution)1
Primary attention was paid to groups which were attached directly to the
asymmetric carbon atom. Compounds with a hydrogen attached to these optical
ly active centers were expected to show greatest shifting in the 3.35 - 3.60
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and Sons, Inc., New York, 195U, pp. 5 - 9.
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micron regions (aliphatic C-H vibration).
A shift was noticed in the 13.00 - 13.70 micron vibrational region for
the phenyl ring. The meso compoxind absorbed generally to the right of the
racemic mixture. This shift was not too great where only aliphatic groups
were attached to the asymmetric carbon, but, where carbonyl or carboxylic
groups were alpha or beta to the optical carbon, the shift was enlarged.
SUMMARY
Study of the various absorption spectra in the racemic mixtures and meso
compounds showed a shift in the specific area pointed out in the discussion.
Therefore, it is believed that the differences in points of absorption can
be used to distinguish between racemic mixtures and meso compounds.
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FIGURE 1
THE TWENTY-TWO MESO AND RACEMIG BIBENZYL
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3.7 3.8 5.5 6.0 6.5
Fig. 2.--Relative absorption peaks of twenty-two raeso















































































































6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5
Fig. 3.—Relative absorption peaks of twenty-two meso















































































ii.o 11.5 12.0 12.5 13.0 13.5 l*+.o ik.5
Fig. h.—Relative absorption peaks of twenty-two raeso
and racemic bibenzyl compounds between 10.5 - 1*+.5 microns.
